YS 49, 1-(alpha-naphtylmethyl)-6,7-dihydroxy-1,2,3,4-tetrahydroisoquinoline, regulates angiotensin II-stimulated ROS production, JNK phosphorylation and vascular smooth muscle cell proliferation via the induction of heme oxygenase-1.
Overexpression of the gene for heme oxygenase (HO)-1 leads to a reduction in pressor responsiveness to angiotensin II (Ang II) in experimental animals. Using rat vascular smooth muscle cells (VSMCs), we tested whether YS 49 [1-(alpha-naphtylmethyl)-6,7-dihydroxy-1,2,3,4-tetrahydroisoquinoline] inhibits Ang II-stimulated proliferation of VSMCs via induction of HO-1. YS 49 induced HO-1 protein production in a dose-and time-dependent manner in VSMCs. Treatment with YS 49 significantly and dose-dependently inhibited Ang II-induced VSMC proliferation, ROS production, and phosphorylation of JNK, but not P38 MAP kinase or ERK1/2. The antiproliferation effect of YS 49 was reversed by pretreatment with the HO-1 inhibitor zinc protoporphyrin IX (ZnPPIX), or with hemoglobin, a carbon monoxide (CO) scavenger. Similarly, VSMC proliferation, ROS production and phosphorylation of JNK by Ang II were significantly inhibited in VSMCs transfected with the HO-1 gene. Thus, HO-1 and the HO-1 product CO play, at least in part, a crucial role in Ang II-stimulated VSMC proliferation through the regulation of ROS production and JNK phosphorylation. Therefore, YS 49 has potential as a therapeutic strategy for the pathogenesis of Ang II-related vascular diseases such as hypertension and atherosclerosis, via the induction of HO-1 gene activity.